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(57) Abstract 

A minimally invasive retractor and dissectOT (10) for internal surreal use on a patieot has a mbnlar support (1 1) for passing into the 
body; the tubular siq)port (11) has a passage (16) for access along an axis "A" diereof during operative procedures on the patient's internal 
tissue. A proximal end (12) on tlie tubular support (11) is located outside die patient in position to be accessed by the surgeon when a 
distal end (13) is inside. One or more jointed articulated members (15) are movab^ positkmed and c^le of holding and pulling dssue 
disposed beyond the distal end (13) and each member has a distal tip (17) to hold tissue. An instrument capable of moving independent of 
any member fiinctiODS cooperatively on the tissue and passes duou^ die passage (16) firom die proximal end (12) to beyond die distal end 
(13) as the members position die tissue. The instrument is a surgjcal tool and die tissue is maneuvered by die members widiin die body 
into a position relative to die tooL A control (19) at du; proximal end (12) manipulates die members relative to die axis "A** pcmitting 
hiding and pulling tissue disposed beyond die distal end (13): die control (19) is cq»able of movistg die instrument independent of die 
members for operating on die held and maneuvered tissue. A grip (34) manipulates die noembers and positions die instrument A mediod 
for using die minimally invasive retractor and dissector (10) has die steps of making an opening for a mbular support (1 1 ) to pass into die 
body, leaving die proximal end (12) on die mbular support (11) outside die body, positioning die distal end (13) diereof inside, and moving 
members carried on die mbular support (11). Holding and pulling tissue disposed beyond die distal end (13) and using die passage (16) 
for access along die axis diereof for operating on internal tissue are added st^. Anodier step is moving an instrument in die passage (16) 
independent of the members. 
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5 A LAPAROSCOPIC DISSECTI ON TENSION RETRACTOR DR/ICE AND METHOD 

Reld of the Invaptint] 
This relates to minimally invasive instruments for operating tinrough an opening 
Into a patient's body on tissue tlierein and more particuiariy, the abifity to stretch and 
surgically alter the tissue with a minimally invasive dissector and retractor passing 
10 through the opening. 

Baci<oround of the Disclosure 
Frequently, during minimally Invasive procedures several trocars are placed 
through the patient's body for access Into a cavity therein. One trocar could provide 
illumination and video, another insufflation and another minimally invasive operative 
15 instruments. 

Surgery through a trocar inserted opening through for example, the tissue of the 
patients abdominaJ wall has become an important means to minimize the extent of 
surgical invasion. The lessening of invasion improves the cosmetic result, shortens 
recovery and lowers the cost. Minimally invasive intemal surgical procedures and 

20 equipment are available and In use for a variety of medical operaUons Including gall 
bladder, bowel and gynecological surgery. A proper and simple Instrument to retract 
and dissect through the opening is needed. 

Tension on tissue is the fundamental tenet of all surgical technique. When the 
dissection field is held under tension, tissue being cut readily spreads away from the 

25 cutting tool. This allows for the safe and rapid identification of underiying structures, 
and provides a clear dissection path through which the surgeon can focus in on the 
deeper target. 

In the minimally Invasive setting, with as few as three instrument carrying 
openings or portals into the abdomen, the ability to cut tissue under tension Is currently 

30 not feasible. The two instruments in use are often taken up holding larger structures 
(i.e., the gallbladder, or bowel) out of the way. This compels the surgeon to bite and 
tear away the overiying friable fascia using forceps, leaving clumps of tissue and debris 
at the sides of the microsurgical site. Often, underiying stmctures are inadvertently cut 
or misldentlfied due to the Inability of the surgeon to create tension at the site. 

35 If the surgeon had a reliable way of placing tension on the tissue at the wound, 

without giving up other Instrumentation or creating another transabdominal puncture, 
this could reduce significantly the number of bile duct and vascular injury 
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complications, and increase the ease with which the procedure is accomplished. Bile 
duct injuries occur at a rate of 0.2 to 3%, are a serious complication when present, and 
sometimes require open surgical revision. 

Cun^ently, disposable minimally invasive graspers and dissectors for laparoscopy 

5 account for millions in sales, with strong growth expected. 

There is a wide variety of generic scissors and grasping forceps, as well as 
some slightly more specialized tools Intended for grasping specific organs such as the 
gall bladder or bowel. Less invasive or minimally Invasive surgical procedures are 
growing in frequency of use and complexity. Such procedures Include: laparoscopy, 

10 thoracoscopy, endoscopy, etc. 

Summary of the Invention 
The dissector and retractor may have one or more grasping or tissue holding 
tips at the end of one or more articulated members and a passage through which 
another instrument may be passed. The members are designed such that they may 

15 be moved away from the axis of their tubular support so that tension may be created 
on internal tissue. The passage Is designed to allow other instruments (i.e., cutters, 
graspers, scissors, or energized devices-^laser. electrocautery, scopes, staples and clip 
appliers, etc.) to be passed therethrough so they may be directed towards the tissue 
under tension. The members may be separate designed to swing apart, lock together 

20 or slide longitudinally with respect to each other, and may be used interchangeably. 
The retractor and dissector provides for direct tissue tension and support by the 
surgeon while cutting (and that is not always possible with current instrumentation), the 
tension members are carried on the tubular support and the instrument for operating 
may use the passage therein, reducing the number of openings necessary for 

25 operation. Use of the dissector and retractor may stabilize the cutting implement with 
respect to the tissue under tension in a way not possible with current instrumentation. 
The tubular support acts as a safety extension of the opening allowing instruments to 
be exchanged quickly without the need to move an obsen/ation scope during entry. 
The distal end of the tubular support is located such that rapid exchange of the 

30 instruments through the tubular support is facilitated. The dissector and retractor is 
compatible with the technique of not using gas to insufflate the abdomen and may be 
used around the scope. It can dissect a path for the scope, and subsequently stabilize 
its position in difficult to reach areas, or areas that are moving. 
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The minimally invasive retractor and dissector for internal surgical use on a 
patient may have a tubular support for passing Into the body. A proximal end on the 
tubular support is preferably located outside the patient's body in position to be 
accessed by the surgeon and may include a gas lock in the nature of a hemostasis 
5 valve. A distal end on tiie tubular support is preferably located inside the patienfe body 
In position to provide access for the surgeon. A means movably canled on the tubular 
support may have one or more Jointed articulated members movably posrtionable and 
capable of holding and pulling tissue disposed beyond the distal end. 

The tubular support includes a passage through which access may be gained 

10 substantially along an axis thereof during operative procedures on the internal tissue 
of the patient. An instrument capable of moving Independent of the means for 
cooperative functioning on the tissue most preferably simultaneously passes tfirough 
the passage from the proximal end to beyond the distal end so the means may position 
tiie tissue relative to the patient and the Instrument The instrument is preferably a 

1 5 surgical tool and the tissue is maneuvered by the means vnMn the body into a position 
relative to the surgical tool. The surgical tool may be an electrosurgical device. 

The means include at least one member extending beyond tiie distal end and 
movable relative thereto; the member for holding and pulling tissue within the patient 
when the instrument is movable relative to tissue held by tiie member. The means may 

20 alternately include a pair of amis disposed beyond the distal end and movable relative 
thereto, the pair of members hold tissue therebetween and the surgical instrument is 
movable relative to tissue held between the pair of members. Each member has a 
distal tip configured to hold tissue. Each tip may include at least a hook located 
thereon for access to the tissue or each tip may include a pair of graspers mounted 

25 thereon for gripping or spreading tissue thereadjacent or each tip may include a pair 
of scissors mounted thereon for gripping, spreading or cutting tissue thereadjacent. 

The members may be forceps extending beyond the distal end; the forceps can 
be operative for opening, closing and holding the tissue. One or more of the members 
might include a suction tube for holding and maneuvering tissue beyond the distal end 

30 and within the patient. 

A control at the proximal end may preferably be provided to manipulate the 
means; the control permits holding and pulling tissue disposed beyond the distal end 
relative to the axis. The control is capable of moving the instrument independent of the 



wo 94/18893 



PCT/US94/013fi2 



means for operating on the held and maneuvered tissue within the body beyond the 
distal end. The means may be articulated by the control for movement within the body 
relative to the axis. The instrument may also be articulated by the control for movement 
within the body relative to the axis. The control may have a grip for manipulating the 

5 means and a handle for operating the instrument. 

The tubular support is on one embodiment a pair of U-shaped channels that 
cooperate to form an elongate tube composed of conjugating parts movable In the 
direction of the axis relative to one another. 

A method for using a minimally invasive retractor and dissector for internal 

10 surgery on a patient may have steps. A step may be making an opening for a tubular 
support for passing Into the body followed by the step of leaving a proximal end on the 
tubular support located outside the patients body in position to be accessed by the 
surgeon. Then the next step may be positioning a distal end on the tubular support 
inside the patient's body in position to provide access for the surgeon. Another step 

15 is moving a means cam'ed on the tubular support and having one or more jointed 
articulated members positioned and capable of holding and pulling tissue disposed 
beyond the distal end. 

The added steps may preferably be holding and pulling tissue disposed beyond 
the distal end of the tubular support. The added step of using a passage through the 

20 tubular support for access substantially along an axis thereof during operative 
procedures on tiie internal tissue of the patient may also be followed. A further added 
step of moving an instrument in the passage and independent of the means for 
cooperative functioning on the tissue simultaneously may be desirable. 

Brief Description of the Drawings 

25 Figure 1 is a perspective view of ttie minimally Invasive retractor dissector of the 

present invention shown partially cut away to depict \he operation of the members by 
the control. 

Figure 2 is an enlarged partial perspective view of the members and an 
Instrument therebetween wherein ttie tissue when held taut can be operated on by the 
30 instrument. 

Rgure 3 Is a partial perspective view of a particular tubular support having 
cooperative U-shaped conjugating channels Uiat are able to slide axially relative to one 
another. 
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Figure 4 is an enlarged cross sectional view taken along line 4-4 of Rgure 3 and 
showing the conjugation of the U-shaped channels. 

Rgure 5 A through F illustrates In perspective various tip configurations that may 
I be used with each member as attemates. 

5 Rgure 6 is a side cross section showing a way in which the minimally invasive 

retractor dissector may collapse to fit through the tubular support. 

Detailed Description of the Invention 
Rgure 1 shows a partially cut away perspective view of a minimally invasive 
retractor and dissector 10 for internal surgical use on a patient. There is a tubular 

10 support 1 1 for passing into the body such as through a trocar opening or a cannula 
placed in the body. In a particular example for laparoscopic use a trocar or cannula 
placed through the abdominal wall into an insufflated body cavity would be an 
appropriate place for tiie tubular support 11. The tubular support 11 has a proximal 
end 12 located outside the patient's body and positioned to be accessed by the 

15 surgeon; a gas lock in the fomn of a hemostasis valve can be used. A distal end 1 3 on 
the tubular support 11 is positioned Inside the body to provide access to tiie organs 
witiiin the insufflated cavity. Means 14 are movably carried on the tubular support 1 1 
near the distal end 13 thereof. Specifically, one or more Jointed articulated members 
15 are movably positioned and capable of holding and pulling tissue disposed beyond 

20 the distal end 1 3. The tubular support 1 1 in Rgure 1 includes a passage 1 6 in the 
form of a lumen through which access may be geuned substantially along an axis 'A" 
thereof during an operative procedure on the intemal tissue of tiie patient. The 
passage 16 pemnits free axial access to tine area between the articulated members 15 
for use as an extra way for an additional instrument to enter the body through the 

25 passage 1 6 of the tubular support 1 1 . 

The additional instrument capable of moving independentiy of the means 14 
provides a cooperative functioning ability to handle the tissue simultaneously. In 
particular, tiie instrument passes through the passage 16 from the pro)dmaI end 12 to 
beyond the distal end 13 so that while the means 14 position the tissue relative to the 

30 patient and the instnjment, tiie instalment can be independentiy moved and function. 
In one approach, the instrument is a surgical tool and the tissue is maneuvered by the 
means 14 within the body into position relative to the surgical tool. A particular surgical 
tool could be a scalpel, an electrosurgical device such as a coagulating or cutter, or 
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merely video or scope, see Rgure 2 for an example of the cooperation of the tool or 
instmment and the means 14. 

The means 14 include at least one member 15; in the various Figures 1 , 2, 3» 
and 6, two members 15 are shown but that is not required. If the passage 16 needs 

5 to be larger than it is with two members 15, one member 15 is sufficient, however in 
circumstances where the maximum flexibility Is required, two members 15 may be used 
with varying tips 17, as will be explained in connection with Rgures SA through F. The 
members 15 extend beyond the distal end and are movable relative thereto. In some 
of the views, such as Rgure 1, 2, 3 and 6, the members 15 are pivotally mounted on 

1 0 the distal end 1 3 of the tubular support 1 1 and it is also possible that the members 1 5 
could be earned for further axial movement relative to the distal end 13 instead of 
pivoting or swinging relative thereto since that might be a more straight fonvard, simpler 
type mechanism wherein the member 15 slides relative to and along an inside wall 18 
of the tubular support 11. Rgure 6 suggests such an approach. The tip 17 of the 

1 5 member 1 5 is moveable relative to Its member such that when It is positioned within the 
cavity and relative to the axis "A' of the tubular support 11, tissue may be held. 
Consequently, the maneuvering of internal organs or tissue is easily accomplished by 
means of having the member 15 canled on the tubular support 11 movable relative 
thereto. 

20 !n Rgure 1 , there is a control 19 at the proximal end 12 of the tubular support 

1 1 . The control 19 manipulates the means 14 and the tips 17. The control 19 pemnits 
holding and pulling tissue disposed beyond the distal end 13 in directions relative to 
the axis "A" of the tubular support 11. The control 19 permits moving the Instmment 
within the passage 16 independent of the means 14 for operating on the held and 

25 maneuvered tissue within the body beyond the distal end 13 thereof. 

Members 15 are preferably in the form of a pair of arms disposed beyond the 
distal end 13 and carried for movement relative to the distal end 13 for maximum 
flexibility in use. Such an an^gement could tend to restrict the window provided by the 
passage 16 through the tubular support 1 1 . Shown in the partially cut away portion of 

30 Rgure 1 is one fomi of the control 1 9 for the members 1 5 wherein a pair of conjugating 
rings 20 carried about the proximal end 12 of the tubular support 11 are used to 
operate the tips 17 of the members 15. These rings 20 freely rotate relative to one 
another thus allowing the surgeon to rotate the control 19 relative to the tip 17 during 
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placement which will make the minimally invasive retractor dissector 10 easy to use. 
An inner ring 21 is connected by a depending cable 22 to the tip 17 so that axial 
movement of the cable 22 will close the tip 17 into a clamping position. In particular, 
If the tip 17 is a forceps 23 as in Rgure 5F in a tube 24, then a)dal movement in the 

5 direction of the endows will draw the forceps 23 Into the tube 24 and thus together to 
pinch tissue therebetween. The cable 22 extends along the inside wall 1 8 of the tubular 
support 11 from beyond the distal end 13 to the proximal end 12. The cable 22 is 
guided along the members 15 to the tip 17 to connect to tfie nonnally open graspers 
25 in Figure 6D or forceps 23 thereat for control thereof. 

10 To operate the cable 22 there is an outer ring 26 circumscribing a depending 

wall 27 on the inner ring 21 and conjugating with an inward turned flange 28 on which 
the inner ring 21 sits and within which the depending wall 27 conjugates. Lifting the 
outer ring 26 will in turn raise the inner ring 21 and axially move the cable 22 attached 
to the inside thereof. The outer and inner rings 26 and 21 allow free rotary motion 

15 therebetween while control of the closure of the tips 17 remedns unaffected by rotation. 
Specifically, to raise the outer ring 26 a bell crank 29 pivotally mounted to the control 
19 is used. The bell crank 29 has an inward point 30 that engages the outer ring 26 
and a button actuator 31 located through the control 19 for easy access by the 
surgeon. Push on the button actuators 31 will lift the cables 22 and the conjugate outer 

20 and inner rings 26 and 21 while still allow rotation of the control 19 relative to the 
tubular support 11. Another set of rings 20 are used when there are two sets of tips 
17 to be operated. The second set of rings 20 can function the same as the first and 
are positioned axially above the first in Figure 1. A sedated band 32 about the base 
of the control 19 may be used to rotate it relative to the positioned tips 17 to enhance 

25 use and easing hand position relative to the location of the tips 17. 

A directional olive 33 is located at the distal end 13 of the tubular support 1 1 so 
that the members 15 mounted thereto are able to swing relative thereto in more than 
one plane. In particular, the normal position of the members 15 are juxtaposed as 
shown in Rgure 1 and the members 15 are spring loaded to rest in that position. When 

30 it is desired to separate the members 15, then one tip 17 is clamped onto some tissue 
as will be explained herein and as shown in Rgure 2 so that at least one of the 
members 15 is applied. After that the tubular support 11 can be maneuvered to 
separate the members 15 so that the free member 15 is pointed to another area of 
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tissue and then clamped thereto. Tension can then be applied to the tissue spanning 
between the tips 17 by way of a spreader grip 34 on the control 19. Specifically, the 
spreader grip 34 in Rgure 1 is connected to rods 35 that pass along the inside wall 
from the spreader grip 34 to the members 15 near the directional olive 33. Axial * 

5 movement of the rods 35 pulls on the members 15 to spread them apart at their tips 
17. Remembering that the nomial position of tlie members 15 is together the force of 
the rods 35 acts to separate then ageunst the spring load. The directional olive 33 
allows the members 15 to pivot while maintaining the passage 16 open; that is, the 
olive 33 is centrally unimpeded and while able to pivot relative to the distal end 1 3 does 

10 not Interfere with the passage 16. The spring loading of the members 15 can be 
integral with the members 1 5 so that they each are made from an elastic material which 
is bent to load them into a normally closed position with enough force. Similariy. the 
graspers 25 at the tips 17 could be spring loaded to be nomially closed and can be 
pulled open by the cables 22 although that is not the prefen'ed approach. 

15 Shown in the cut away in Rgure 1 is a latch 36 for each of the actuator buttons 

31. There is a tooth edge 37 on the housing that can engage one or more steps on 
each actuator buttons 31 . To release the engagement, the actuator button Is pulled 
back against a spring 38 to separate the step from the tooth edge 37. A similar lock 
39 is provided for the spreader grip 34 so that the members 15 can be held in position, 

20 i.e. spread apart. 

In Rgures 3 and 4, an alternate embodiment of the tubular support is shown as 
a pair of U-shaped channels 40 that cooperate and fonn an elongate tube 41 
composed of conjugating parts movable in the direction of the axis "A" relative to one 
another. Rgure 4 specifically shows one way in which the conjugating parts are 

25 associated with one another. It is clear that the relative movement of the U-shaped 
channels 40 provides an additional degree of flexibility for the members 15 relative to 
one another so that they may be not only be swung apart from one another, but also 
moved axialiy relative to one another. The end cross sectional view of Rgure 4 is 
enlarged to show the detail of conjugation. 

30 The tubular support 11 can be made out of any material appropriate for the 

nature of its use and in particular a medical grade plastics, metals or ceramics may be 
used, however, the choice of material will undoubtedly be detemiined by the function 
of the particular configuration. While elongate tube 41 can be easily extruded U-shaped 
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channels 40, machining in addition to extrusion, or molding may be needed to obtain 
the desired cross-sectional configuration necessary. It is expected that sicilled artisans 
will be able to fashion a tubular support 11 from single or multiple pieces in a way 
which provides a thin wall and allows a maximum passage 16 therethrough while 

5 providing adequate strength for canrying the members 15 at the distal end 13 thereof. 

Figure 5 illustrates a variety, of tips 17; each tip 17 disclosed may be used to 
hold and/or move tissue or organs vfMn the body. These various tips 17 are located 
at the end of the members 15 in position for placement v^rithin the body. Specifically. 
Rgure 5A has a retracting hook 42 which can be slid axially in ttie direction of the 

1 0 arrows to pinch or hold the tissue therewfthin. A tube 24 and cooperating hook 42 are 
shown for that purpose and tiie double an^ow therein illustrates the directions of axial 
movement of the hook 42 relative to the tube 24, although it is preferred that the hook 
42 be nomnally open and merely pulled closed. 

Rgure SB shows a suction tube which can also be used to hold the tissue. 

1 5 Vacuum applied to the suction tube 24 can be intemiittentiy activated in order to catch 
tissue and hold it. The suction tube 24 should be a semi rigid material to afford 
maximum control. Rgure 5C shows a pair of plates 43 in the nature of a vise which 
can be axially moved relative to one another in order to clamp tissue therebetween. 
Rgure 5D shows a pair of graspers 25 in the nature of the jaws of a pliers which may 

20 be used to clamp tissue. The graspers 25 are nomnally apart and are pulled together 
to hold tissue. 

Rgure 5E has a pair of tongs 44 which rhay be used to hold the tissue instead 
of gripping it with the teeth of the graspers 25 shown in Rgure 5D. The various 
configurations shown are not limiting. Other arrangements may be used as desired for 

25 specific needs in connection with the members 15 and medical procedures. In 
particular, scissors can be mounted instead of the graspers 25 shown in Rgure 5D. 
Forceps 23 can be mounted so that they are a pair of bent together leaf springs which 
are held within the tube 24; the cable 22 pulls them into the tube 24 or pushes them 
axially out of the tube 24 as desired. The bend of the forceps 23 being contained 

30 within the tube 24 is attached to the member 1 5, which is movable relative to the distal 
end 13 of the tubular support 11. 

In Rgure 6 is shown a schematic rendering of how each member 15 could 
contain a tip 17 arrangement. The tubular support 11 encases a pair of members 15 
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held therein and when the members 15 are moved axially into and out of the tubular 
support 1 1 , they may spread apart or move together laterally, respectively. 

Specifically, an instrument v^rithin the passage 16 may be moved axially relative 
to the tubular support 11 into and out of the body cavity while the means 14 are 

5 moved, for example, by swinging or rotating away from the axis "A" such that the 
maximum use may be obtained from the entry portal occupied by the tubular support 
1 1 through the patients body wall. As described, the means 14 may be articulated by 
rods 35 connected to the spreader grip 34 and bell cranks 29 to the actuator buttons 
31 operate the tips 17 so that the members 15 spread within the body while tissue is 

10 held. It is also possible that the rods 35 could be used to slide a pair of distally 
supported members 15 axisdiy into and out of the tubular support 11 and move them 
relative to the instrument which can be handled individually and manually as it passes 
from the proximal end 12 to the distal end 13 through the passage 16. Therefore, 
while all motion might be axial, it can be independent. 

1 5 A method for using the minimally invasive retractor and dissector 1 0 for internal 

surgery on a patient includes various steps. Making an opening for the tubular support 

1 1 for passing into the body through, for example, an abdominal wall in a laparoscopic 
procedure for removal of gall bladder or a uterus or the like is ordinarily accomplished 
by a trocar with a flesh cutting end which passes through the body and leaves an 

20 opening of about 1 0 mm in diameter. After the opening has been prepared, the tubular 
support 1 1 can be inserted into the opening and positioned within the body so that its 
distal end 13 is in the cavity and the members 15 associated therewith are in position 
for handling tissue therewithin. Another step in the method is leaving the proximal end 

12 of the tubular support 11 located outside the patients body and positioned to be 
25 accessed by the surgeon such that control of the means 14 within the body is easily 

accomplished. The surgeon may then position the distal end 13 on the tubular support 
1 1 relative to the patient's body and allow access for the surgeon by way of the means 
14 therein to handle the tissue or organs during a procedure. It is the means 14 which 
are moved by the surgeon through the control 19 so that tissue in the body can be held 
30 or pulled as desired even though it is disposed beyond the distal end 13 of the tubular 
support 1 1 . The tubular support 1 1 can, to some degree, be moved in and out of the 
body or relative to the abdominal wall for example such that the distal end 13 is 
positioned near the tissue or organ of interest, so that the means 14 within the body 
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are able to be used most effectively. The passage 16 through the tubular support 11 
can then be used for access substantially along its axis 'A' during the operative 
procedure on the Internal tissue of tiie patient and In particular a video, surgical device 
or other instrument may be passed through tiie passage 16 into the body cavity. The 

5 instrument may thereby may be able to cooperatively function on the tissue 
simultaneously but independentiy of the means 14. The instrument is inserted into a 
placed trocar while the distal end 13 thereof is viewed with a camera or scope in 
another portal during tiie entry of the instrument. The surgeon can rotate the tubular 
support 11 by its control 19 so tiiat satisfactory hand position is achieved. The 

1 0 minimally invasive retractor dissector 1 0 may then be advanced toward the tissue to be 
retracted and/or dissected. A member 15 with a tip 17 having a forceps 23 or grasper 
25 is clamped on a piece of tissue located slightiy lateral with respect to the desired 
plane of dissection. The opposite member 15 is positioned by means of the control 19 
oyer toward the other side of the dissection plane and the tip 17 thereon is applied to 

15 the tissue thereat. After tiie tips 17 are in position holding the tissue tiie members 15 
are spread apart by the surgeon witti pressure on the grip 34 that controls the member 
15 positions. Tension on tiie dissection site is thereby obtained and can be gradually 
applied as desired and needed by the surgeon. 

A second surgicsd instrument may then be inserted through the passage 16 or 

20 any other port for dissection of the tissue under tension. As the tissue is dissected by 
the surgeon additional tension may be applied to pull or spread the fascia away from 
the site. As required or desired one or both of the graspers 25 or forceps 23 at the tips 
17 of each member 15 can be repositioned to clamp tissue at a different place for 
further dissection after suitable tension retraction. If required the surgeon can at any 

25 time release the clamping or tension as easily as the placement was attained. If the 
passage 16 is used for the surgical instrument, then movement of the tubular support 
1 1 will act to guide the surgical instrument. An olive 33 located near the distal end 13 
of the tubular support 11 acts to guide the instrument inserted therethrough during 
movement of the tubular support 11 relative to the tensioning members 15. 

30 
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CLAIMS 

1 . A minimally Invasive retractor and dissector for internal surgical use on 
a patients body comprising: 

a tubular support for passing into the patient's body; 
5 a proximal end on the tubular support located outside the patienf s body 

in position to provide access for the surgeon; 

a distal end on the tubular support located inside the patient's body in 
position to provide access for ttie surgeon; 

a control located at the proximal end of the tubular support; 
10 one or more articulated members movably positioned relative to the 

distal end of the tubular support and each of the plurality of articulated members for 
allowing svyrtnging thereof relative to the distal end, and 

a rotator connected to the proximal end of the tubular support and the 
articulated members within the patient's body for movement relative to the control. 
15 2. The minimally Invasive retractor and dissector 1 0 of Claim 1 wherein the 

tubular support 1 1 includes the passage 16 passing from the proximal end to the distal 
end thereof through which access may be gained substantially along the axis "A* 
thereof during operative procedures on the internal tissue of the patient. 

3. The minimally Invasive retractor and dissector 1 0 and instrument of Claim 
20 20 wherein the passage is unimpeded to receive the Instalment capable of moving 

independently of the articulated members and movably canied to cooperatively function 
on the tissue, the Instrument arranged to simultaneously pass through the passage 16 
from the proximal end 12 to beyond the distal end 13 so the articulated members may 
hold and position the tissue relative to the patients body and the instrument, the 
25 instalment may thereby operate on the tissue held by the articulated members. 

4. The minimally invasive retractor and dissector 1 0 and instrument of Claim 
20 wherein the instrument Is a surgical tool and the tissue is maneuvered into tension 
by the articulated members within the patient's body into a position relative to the 
surgical tool. 

30 5. The minimally invasive retractor and dissector 1 0 and instalment of Claim 

4 wherein the surgical tool is an electrosurgical device. 

6. The minimally invasive retractor and dissector 1 0 of Claim 3 wherein the 
articulated members carry at least one articulatable member 15 extending beyond the 



wo 94/18893 



PCT/US94/01362 



-13- 

distal end 1 3 and the member is movable relative thereto, the member for holding and 
then pulling tissue within the patienfs body while the instmment is movable relative to 
tissue held by the means. 

7. The minimally invasive retractor and dissector 1 0 and instrument of Claim 
5 20 wherein the articulated members 1 5 disposed beyond the distal end 1 3 are movable 

independently of one another and hold tissue therebetween and the Instrument is 
movable Independently of one another and relative to tissue held between the 
articulated members 15. 

8. The minimally invasive retractor dissector 1 0 and instrument of Claim 7 
10 wherein each member 15 has a distal tip 17 configured and movable to hold tissue. 

9. The minimally invasive retractor and dissector 1 0 and instrument of Claim 
8 wherein each tip 17 includes at least a hook 42 located thereon for access to the 
tissue. 

1 0. The minimally invasive retractor and dissector 1 0 and instrument of Claim 
15 8 wherein each tip 17 includes a pair of graspers mounted thereon for independently 

gripping or spreading tissue thereadjacent. 

1 1 . The minimally invasive retractor and dissector 1 0 and instrument of Claim 
8 wherein each tip 17 includes a pair of scissors mounted thereon for independently 
gripping, spreading or cutting tissue thereadjacent. 

20 1 2. The minimally invasive retractor and dissector 1 0 of Claim 1 wherein the 

articulated members 15 include forceps 23 extending beyond the distal end 13, the 
forceps 23 independently operative for opening, closing and holding the tissue. 

1 3. The minimally invasive retractor and dissector 1 0 of Claim 1 wherein one 
or more of the articulated members 15 Include a suction tube 24 for holding and 

25 maneuvering tissue beyond the distal end and within the patient independently of the 
other of the members, 

14. The minimally invasive retractor and dissector 10 of Claim 1 v/herein a 
control 19 at the proximal end 12 manipulates the articulated members, the control 19 
thereby permitting the independent holding and pulling tissue disposed beyond the 

30 distal end 13 relative to an axis 'A*. 

15. The minimally Invasive retractor and dissector 10 and instmment of Claim 
20 wherein the control 19 is capable of moving the tubular support and thereby 
affecting the instrument passing through the passage somewhat independently of the 
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articulaled members for operating on the held and maneuvered tissue within the 
patienfs body beyond the distal end 13. 

16. The minimally invasive retractor and dissector 10 of Claim 14 wherein 
one or more of the articulated members Is articulated by the control 1 9 for Independent 
movement of the members within the palienf s body relative to the axis 'A'. 

1 7. The minimally Invasive retractor and dissector 1 0 and instmment of Claim 
15 wherein the Instmment Is moved separately for movement independent of the 
articulated members within the patient's body relative to the axis "A". 

18. The minimally invasive retractor and dissector 1 0 and Instmment of Claim 
15 wherein the control 19 has a grip 34 for Independently manipulaUng the articulated 
members and the instmment is separate for independently maneuvering. 

1 9. The minimally Invasive retractor and dissector 1 0 of Claim 27 wherein the 
tubular support 11 Is a pair of U-shaped channels 40 that cooperate to form an 
elongate tube 41 composed of associated parts independently movable in the direction 

15 of the axis "A" relative to one another. 

20. A minimally invasive retractorand dissectorand an Instmment for internal 
surgical use by a surgeon on a patient's body comprising: 

a tubular support for passing into the patienfs body includes a passage 
through which access may be gained substantially along an axis "A' thereof during 
20 operative procedures on the internal tissue of the patient; 

a proximal end on the tubular support located outside the patienfs body 
in position to provide access for the surgeon; 

a distal end on the tubular support located inside the patienfs body in 
position to provide access for the surgeon; 

a control located at the proximal end of the tubular support pennitting 
holding and pulling tissue disposed beyond the distal end relative to the axis 'A*; 

one or more articulated members movably positioned relative to the 
distal end of the tubular support and each of the plurality of articulated members for 
allowing swinging thereof relative to the distal end in more than one plane; 

a distal tip on each articulated member, each distal tip configured to 
move Independently of each other distal tip and hold tissue so the articulated members 
are capable of holding and pulling tissue disposed beyond the distal end of the tubular 
support; 



25 



30 
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a rotator oonnected to the proximal end of the tubular support and the 
articulated members within the patient* s body for movement relative to the control, and 

an instrument capable of moving independent of the tubular support, the 
articulated members and the distal tips for cooperatively functioning on the tissue so 
6 the Instrument passes simultaneously through the passage from the proximal end to 
beyond the distal end so the articulated members may position the tissue relative to the 
patient and wherein the instrument is a surgical tool and the tissue Is maneuvered by 
the articulated members within the patient's body into a position relative to the surgical 
tool. 

10 21 . The minimally invasive retractor and dissector 1 0 and Instrument of Claim 

20 wherein the directional olive is articulated Independently by the control 19 for 
movement within the patients body relative to the axis "A* and wherein the instalment 
within the passage is affected by the movement of the tubular support for movement 
within the patient's body relative to the axis *A'. 

15 22. The minimally Invasive retractor and dissector 10 and Instmment of Claim 

21 wherein the control 19 has a grip 34 for independently manipulating the articulated 
members and ttiere Is the tubular support for Independently maneuvering the 
Instrument. 

23. A method for using a minimally invasive retractor and dissector 10 and 
20 Instrument for Intemal surgery by a surgeon on a patlenf s body Includes the f oilowring 
steps: 

making an opening for a tubular support 1 1 for passing Into the patients 

body; 

leaving a proximal end 12 on the tubular support 11 located outside the 
25 patient's body in position to be accessed by the surgeon; 

positioning a distal end 13 on the tubular support 1 1 inside the patient's 
body In position to provide access for the surgeon to the inside of the patients body; 

providing a rotator on the proximal end of tiie tubular support for rotary 
movement of the distal end; 

30 moving one or more articulated members 15 positioned for movement 

independentiy of one another and capable of holding and pulling tissue disposed 
beyond the distal end 13. 
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24. The method of using the minimally invasive retractor and dissector 10 
and Instmment of Claim 23 further comprising holding, pulling and rotating tissue 
disposed beyond the distal end 13 of the tubular support 11. 

25. The method of using the minimally Invasive retractor and dissector 10 
5 and instrument of Claim 23 with the added step of using a passage 16 through the 

tubular support 11 for access of the Instrument substantially along an axis "A" thereof 
during operative procedures on the Internal tissue of the patient. 

26. The method of using the minimally Invasive retractor and dissector 10 
and Instmment of Claim 23 with the added step of moving the instrument in the 

10 passage and Independent of the articulated members for cooperative functioning on 
the tissue simultaneously. 
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